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 	 the dams without total hatchery compensation, then PGE 

would have to enlarge and provide additional OclM to the 
hatchery to produce the number of smolts of all species, 

,:'.eeded for,attaining the potentials. If trusoccurred, the 
",' company. would no longer be responsible for providing any , 

.shutdown of the River Mill and Faraday power plants., 
' Oregon Wildtlfe CommIIIIon • ' 

 , ' . William Saltz............Gr. 
 ' . FIlII CommIIIion Of,ONton' , , 

",; 	,.~.',.:,:.·.r,'r:'.'~.~,~~"''''''·· ....,..... K~,.

, '" , ,; " ,,", ,\", , , " 
" .. SUPE'RS~*URArION.c~F. nISSOi.VEi>NIT~oGEN,
, gas assoc18ted WIth spilling of water at 4ams m ,the 
~olumbia Rived~asin has be~n~vjdent-since the late 1960:s 
Severe I~es of ~ownstreanrJDi&ratingjuvenile chinook 
salmon and steelhead frout, "due to high concentration of 
dissolved ias hi the water,· have been recorded during high' . 
flow years since ,1968. These losses reaChed a peak of 70% 
in 1970. SiiniJarly', high nitrogen supersaturation ¢auses .
losses among upstream-bound adulualmonids. Sprinaaqd . 
summer chinook adults, for example, are migratjngdurinS . 
the. spring' and early summer freshet period, a tim~~ ,coin:-. ,; 

"cident with high (l3S.%and greater) nitrogen sUpersjltur.. 
tion. . ' . ' 

Studies conducted by NMFSin cooperation with the 
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;~.. ,,:'Flow deflectors should help to 
~~.;>:,; ",', ", .,,. t, .<, ,... " , " 

~~;; "~~~bJ,i~,~~lthy' ;u~s of, " .' 
~~',~·'st8eih8ad'a·~d·salmon6nC8' ':", '
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 " 	 EcUtot-sNote:'TIIb..ieir,19l5, willbe'~nptherY«lr(!f""
dllced upriver TII1U ofMllmon and .teelh«ldlnto the 5Mb
Rim ly.lem.1'he iiTtl.tlc decUne70/the, ~'B" ,.,n.teelhetUl 
in ~ 974~ a rUn redllced to,;,n utinctianlevel, will be re- ",
petlted "g'lin this y«lr and, the.ummer chinook ',.,n bOllnd 
fort,he Snde River nulybe 10,wer thlzn 1111974. Tlt16,el- ~
ti"",te is due fO azlculatlom 'by the NatlolJlll MfIrlne Fl8h<

'~ ery Service. In,lf716lot1ed gate. were pillced at ,ome."
" ill an emeT(enCJ1~re to dectetUe, the,nitrogen "'~' ",
. '.,tU1'dtion in the SlJIlkeand Columbill. Ripe", I" tlult yeer,

.'5 miJUon unolt.'left the Snlike Rlverand'only 500,000" 
r«lched, The Daile, Dam check pOint. The Army Corp.o!, 
Engineer., Pllt the dotted'gate. In withollt evalflllti. their 

effect llpon the olltmigTtlting .molt.; the ,molt. were, 

lcIlled by nitrogen ,"perllllruTtzted Water and ii. cuT.e., , 


',: On October 9, 1974 the, Oregon WWllfe Commiu#.o;' '., 
do,ed the SIJIl~ River and iti triblltllrleHo fill angU,.g, 
IIntil Octoberof'1915 to protect whlzt remitintd of the .' '
,,,,,,lie,t ,.,no/",mmer .,teelh«ld ever rectJrded Into the ',

, S1IIllceRiver (ue STS .Qec.-lan" PP 42). The.e-.rteelhedd';'" 
were retU{ning adlll" /rom the 1972 'molt 
A poor;"n was 

olltmigTtltiolt" ' 
prediCted, yetacommercial fUhery wai

put oil, ihe,e/ish. Thli y.T'lhere wUHn a commercial, ' 
jUhery on the Columbia for 'elIen,dIll' in'March. ,Soon , 
4fter tluit the mer will be clo,ed tq',lpoI't ruht,ng.The" ' , 
, clolllTe,ho wper, will not extend far enough into Augruf ,
to give adeq~fe.protection to the Izlme)lf exfinct "B'~,,; 
f1ln .lImmer Iteelhead bOllridfor the S1IIllce and CletlTwtZter 
Rive,.. Protection of the,eTuh i1IIly reqllire another e~,.. 
gencyclo,"t'e. ',' .' '

The following artiCleu a de'crjptiol£ of the re.«Irch 
done on the /low. de/lectQTI'now lI,ed '1IIt«ldof.the llor·, 

,-~:J!:::~~~i~~dll~.nitr,."."~g,.e~,;lIIf,e:-,",',tura,",:,,~tlo.~ on the, 
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U.S. Army Corps of Enginee~ revealed that dam spillways 

' entrained large quantitiei of 14· into the water creating 
high nitrogen levels. The Corps is presently considering 
several methods of alleviating nitrogen supersaturation, 
but the biost promi,sing method developed to date is a con­
crete lip (known as a flow deflector or "Flip-Lip") that 
can be added to existing spUlwaYL These deflectors can 
also be easily incorporated into plans for new dams. For 
'I d L G D 
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. ," , In 1973, ,personnel oft~Coastal Zone and Estuarine 
udies Division e9ablated the use,o( flow deflectors,at 'i,', ' 

.Lower Monumental Dam and tbe results were en<:oUrapn&' 
'Since spiUb.Ylwer.e still underco~UUction at LO~"':'" 
Graitite Da~in "973, infooufton frOm the tests ~ iii- ,',' 

' l'ectly ,to tbe, iJlSta1Jation of flow ,deflectors there: Further " 
~pp1icationof t)le flow, deflector conCept was adopted. ~y" . 
the Corps forimplementatioh at BonneYUle'Dam and by ':,;' 
April) 1974, four spillbayi were modified with now d~, 

t$)rs.(Bays number 13, IS, and ,18).~,'· c ,",~', .,: 

, It was thought that Bonneville Damshouitt be liven ,', 

 
,::::':f

high priorityamOllg inainstream 'CoIUJhbia River damf for ' 

::~~o;.!e~~t::!==e!.~~=· 
dam on the river and millions oUaII chinook juveaileS !l~ 

 , relc;ased into the riVer just uPstream from the dam. Abo" , 
the low tur~~e capacity at Bonnevillfj Dam required more, 

 frequent spilling than is the ~ With ti.milar flowi at up' ... 
,5t~~ dams. Bonne-ril1e ,Dam was, ~~fOfe. selectJdfor ; 
 furtbertesting of the deflectors.· . 
,.. : , . ' . ... . .. ' ;;. ,". .., c 
. Flow Deflecto~ R~'~Nitrot.-6-. Lnels 

. Water waS sampled below bays i3.14~'anclis .ec.~.,t.d' , 
.·.with flow deflectors (telt) and 'below standard .,aYs.2-6 
with rio deflectora (control) •. Mode.. ObservatiODI at die . 
Bonnev~,lIy~u1ics'La})oratorYWere II)8de td determJae , 

. spillvoiumes andt:ailwater elevations Suitable for testS. . 
FlowS were selec~ed· to cover those occUr!ina typic:aUy 
dunn, periods of juvenile fISh mip'8tion. Spill voluDltS ' 



fl: ,;~~';"; ;,' L'~ft ,',., , J'ift;~\~i~li,>f.~;A}/~\:· ,.,:~~,:~.~~,~~~,,", .:;:~',~.\.:;, '\, ",' '. '" I' 
f" ,.~::;:Z~;,·~:,;;>~i;t:~·;'<t,<:·~'-~~~';~':~;\h,<;, /'" :~·;i:~"!:';~t;·.:;".(·' :;..1r.·(·t·i}'s~,~ '.' "\,~:,,;,,, '~':,.J:',; 

tested were 6.700, 9,100, 13,800,17,000, and .20,000 cft·.~
per biy.att&qwater .vallonsof 17, to 28 feet. " ';": .. ' 

ObselYatioDl of the apillway model indicated some ',:,;..: 
mixinaofwatir flQwlni tmouah control and test bay.~<.4 
duriDf thetestl; hOwever. AO mixina could be, detected hy:'
our samplinl so 'contaminationWII considered to be mini-' 
mal. If mWn& did ()(!Qlr. it woUld ~ve tended to increue 

I absolute ... cont,en~.of~e deflector bay samples and·., ...._.._~
would not affect the stancWd hay sa:nplea: .... ! '(1,· "'~

Durina the teat.~illbay Jlowi·0.f6,100 cfsjocreu6d.·i9:
the nitroaen leyeUrom 100% satUration.inthe forebaY·tQ·:
1l~ below thecontrol'bays ind to about .u1~below the 

:, deflector bays. 'At higher flows of 13,800 era, .upeni~~.~
. tion increased to,l30% below the standardbay,but·Jn..;:,Ji
• Cleased only to 123% below the deflectQr bay. ,At ail.llQ.... :

tested, the Nitrogen supersatUration.iJiCiease was _·J».\'.[
IOw'the ~e~ctor bays than below t1ie.tandard' spil1b8Y!'-'f::
.. " Based on these tests we can say, that if a: fun comp~:it;~'

,.' ment of denectors are placed in allIS spillbaysat BOnDe-j4'.
ville and these gas levels from OUr s~dies a,teiepresen~. ~·..
live (with river flows of 300,000"; 360,OOO'c~ 'anda for. .:
bay "tu~tion of tlO% or less),th' nuxed river condition;, 
downstream Will 'be 3.$ - 5.,5" Ie...than. wouldnormaDY.. 
have' occurred with standard spillbays. .However, it is,}; .' .'.
difficliltto'extiapolate these'~bai_ts to ,.completely \.
modified spillway bopdition .atB9nneviUeWi~ eertahity/;>

'. For ,example, "'he.n we test~il~~ ... tullconJplemen\pf. .
" flow d~flec:torsa.t ~'!~"ld9n~m~ta1 ~(~e .of.t.;~
 bl,YI,Y4tll deflect,?rs),a ~~e! nlV~ recl~Ctio~W~~~::~~,S,;

noteli:tban.had ~n antiClpa~~ Fro.. ,test mformatiOD '/";
.10 fat, the.re is :n() reasoD .fo believe. that ~ll1:!ipIebiy cfia. ,.

, charaes will not substantially.lower.the overan concentra- .'
 ' !i~DI ~f dissolved gaSes~be1ow Borin~ Dam. " . ;'. ~ ",~ 
....~..,., '.' ,'\~.,.' i ~.' " 'c" ; . .' t-:',~.. -- , "-'\ ' ...... "., ',', ....:.' .t.

Flow Deflecton ~ot Deirbnen~.to Do~mp~.
or JUft.'FWt·,~.~:••,;.~t;~""tl.i ;~~",;' , ..''''~ ,-, :
,~: .: ". "l\' "., " ,~. "!.;,/ ...,:~:~~,.Iif!t-... ,, ':.;';,:;c<?, /;. " ~;~' -:'::'~ ....~ :. '..

 . '", ·iuvenilefall c'hinook'sal,mon were"'~d·to exaniliie~.f- " 
' .. fe~ of deft;.ctorS-Onpassaiefand surviv~ ~cause this :-','
c. s~ had notbeenteste.d previ;ously'and because they';' 
', are the most abundantseawar.d.miarantsoccurrina at ..' .'.
 BonneVille. Ttsts run in previouS years, with youngCollo '. 

salmon and steelhead trout at Lower t.!onumental D8Dl ,: 
· Show~ .suMvai ~••.enhanced in passage ~rdefleCtors'·' 
· as compared v.lithstandardbaY$.·~Y":.· ..":.! \ . ',;'" 

'.. At Bonneville Dam three ,8foupi of abOut I SO 000,'
hmooit 'were:markeddistinctiv~1y t,YbrandiilBtmontli: ' 

]lrior t.O rel~se; Siniul~neolisrele~.w~~made.throu.p 
' :'-inch, hOses plAced a~t. ~ ,oot from the" ~9lI&t~ ope.
' lD Ba~ 11 ~standard bay)and~~y 14·(modified wiUlflow .

::r~::rl~th~0':=~-:';:~0~~~i~~~~,~~!~~J~~.,·;~
. Test fISh were released Dn}uly 10, tbetim~ of,. ~ . 

, when maximum num~·of juvenile fall Chinook are mit, '" 
....tin~ An effort was .made 'to simulate averaie river flbW .... 

· coaaditions during natural migrationperiodi..,Spillptes 10-; 
15 were ~tso that:~pproximatelY:J3.,OOO cfs passed,; ;;,~. '

.' through the spill opeliinp of each'gate 1 hour prior'to and .
foUowillg the releases. To meiJurelUIvival,differeDces, 
flnprlinp from the'test and control (eleases .were ICeovel'-
ed abo~ 160 kjlOin~ters dQwnstrearil.by • beachseininl 
operatio1L. "'". , .- \",: ',,~,,;,";".:~." ....': ',' 

)': RecaVeries.·~~re ~ade"~~mn";'J~~"i3';~d"eilClina ~~ '
.' Au..,st +During th~ recovery period, many unm~li:ed ::-.. 

raU chinoo'k were c:aptured, substantiatiDa tile belielthat ,. 
this ~t coincided with, the primary downstream move- \~ 
ment offallchinook;";· \' ;, .'>".". <. ;:..... ,w ,>:",~." ,.": .
. ; chi-square tests indicAted no'SiBDifi~nt 'd,iffe(e'nce:.,e. 

· twee" test groups'i.e.~ groupsreluSed intostandUd«' ,~, ,
'no~ deflector bays) or betw.een either test ,lfouP andthe~:'.:
~ontrol group released belQwthe'dam.These resultsindi
catc 11)8t spiJlway deflectors,.are nqt d~trirnenta" to the .:, 

. . .~. , '.. - /' :.~"~ ".,_ ',.' " f~.

 'i~';;';' sUrvival of juveilile falf chinook. The coJIlplete modification 
: 'of the spillway, ins~Wna denecto,. in all 18 b~Y8, should 
,'not adversely affect Juvenllespassing over thorn. 
' ; : '. . • ' . '. -' 

,'Defkcton H.,mIess to' Adult P...p . 
. ',.- . ,.. I 

..,.,bdib ~ckiDi sl~dies were done to determine the .­
.:: ~iincIpahoutes ohdults.belowthe da~ in the vicinity of, 
. spillbay Wlwat.er, and whether bodily injury would ~ccur 

 " ' .. .:tiOal COl,Ultercurrents and ilie~efor~s thafmilbt . 
:'· .. develop in the tailraCe below the-..ys equipp~ with de­
.'. flec~O!I. ~du1t chinOok salmQn andstee1headtrout were 

t,,,, .tap with. radio tap and tracked .. they,aj)proacbed an4 
i<:.pusecl ~rthe.dint 10 that ~chrJi.ll could be.identified. ' 
 •.; • and ,tracked 'or foUqwecl. .butia111,,nine~ea~ bearinaa . 
f· ~'taB of,different radio freQuency, 'weiereleued about 4.", 
{;;:.:~bOlow the d.m. Acf~ ,~~.tra«ect~y .r~ectaJld~·::> " 
 ~,,·.mobileraclio,receiven. Passapover thed'm·w" cOnsldu; ~, .
··.~_e6 eqi,nplete when·theflSh. passed CaScad~ Locks abo~t 4 ' .. 

:.t,~.m,ilesup~m.· ". . '. '.. .'. ':.~~i;..- '. ' ',." "'.:


'~';"' BetWeen Aprill and June'!'. 1974, 63.pring and
,i:· summer,;,n.-n chinook salmon and steeihod trout were .., 


trackednnae'',until they successfully pUlCld over the dam:;'4'~~ .., 

... Wide of flows of 250,000 cf. to 600,()()O efs occurred 

'•. durinBtliUrackiDa but noinjuiy.ordell)' of adults.c61lld , 

,.be attJibU:t~ to water flow .pattemu.:~atedb)" the 1)OW,l; 


~;: .'del1e~ton: ,-:,:. ';~::'~~t' ,,'7:'1! r:' ~,,:'4.~~~.J ..',* ':~.·:·:>W·\ ".': ,' ..,,' :.. , 
."i·c-..:\·'ri· .. ·.·•.·.~r:C:l!:\"::~ \!'1;:.:·;~r...~:i',::~t~,,>{-t.;.I:.;~;,.',.:' ~ .. , 
: ...I!~ ~fo~F~ow~flectO'-!,~ii~:if}(:.,5:'".':,:-.j}~/:.. 

. ,<~:·{!..,;.~·,'k,"~,':.~.~~\·~•.·,·.l<:~;·i.,.·:i·:r~;.".... ,'t;'" "'~··t:"", .-::;,,=:.j , . 
. ,:Res,uttli'ob~ed .froJft. exPeriments indiCate that tbe 

'.' reduction of hitrogen input by •.'Of flo~ deflectors 
·lhou.J.dfar ou~wei&h any ~~elJ,:~'effectSiniegard to. 
. adult passaaeat Bonneville .. <;ohsjque'ntly.the Corps of . .' 

; .. Enaineen is now plaDnin&,' iriththc: endorsement of flShery 
 . .asenciea of tb_:Pacific NorthWest; to complet~ the. mOdi- .' 
.,., fication of spiflba~ at BODn~ and Lower ~oriumeDia1 . 
. D.ams in 1975. Other da.n.WiIlllac)bave 

'),' ~ . .';'. <,.:';.' 
deflectoniD-

.. '; .. ,
. 


al1ed. '.. ~: I" f .' ~ .,',; 


... : Wbe~ spillw.y..re·m~ifted;th~ Natio~lM~.I"ish-; . 

erios Service will monitOr tho COMentration of gaseS belOw' 

.. each dam 
cation at each 

u(:Om.,le~. ~ p~osrea. is,made wi~ mod.ifi-··, 
dam, niuoaen abatement cUt'tie ilSselRd :,' .. 

. "andrelatec(tC1 the ultimate surVival.of Yatuablestocks of. ., ­
·.. anadromous f'J,Sh iQ.tbe,COlJImbia-and ~ Rivers. ,: .' 
'. ' .:. c·";,,; \.' ',,::" ,:. ,." . -- ;/: .

, Don 
~.' 4",~,!,.;, ; •. " 


.::; Pub.:.,': ..:::':,f' ~:;'::~'; :·:·t·:·~~..'?';(:.';>.,<· 

~ ~: 

 ';' Natioftal Marine·'lsbery~:..;i~;;.:~·~!,:~,;:/ :,' , ,:' 

,". ):~. "."" ':1r.<:'~:;::~:?;;;~",.:".~; . • 

' .- '.•~<:.+ ,":,. "'. ,;~;'.;;"J:':.' 

,.~"~.\ ~'~'" .~ ... ':{ ......r... ,.'/.,~.. ;"-" 

~, ~..I"'~,fO!":~~"cf"~ }{:.,. ;. ;c '

t:../;~... ; ~" .~ ';:"'?':~:' : • .':!>,;:i;~,;,:{~.'.~·J ..' ."" :. 
. Wor's Note: ~;•..sto~b,rit.ker" teneT' willitelp Uluitnzte 
. ' '.th~Foblt!nu 'pO"""'" t",iljUlte'7,1!lQlogi6t. face on tlte 
. . snAke RiNr: deltryfn .nrolt ollt"jJgr-.ttonin .. Jilek Mt. ;. .. 
-,dampooll-, nltrOlen'~perMturritlonf .o"mz,tion FuhRfUI: 

"."": the,",eKi,.~of.mo,.'llri.fromI-. Ittle Qoo,.eDa", to "low' 
. Bonneville Dtlm. Opdrltjo" Fi6.1t RrmwiU hi de.r:rllle~ ill 
' ., ,i. thellat inw'of ST8.· 'l!'~ "',", ',' • , 

. . .~:, ,,,,;'-'.: ; '~~i,' .' .~, .' 
'ONE c).F,tI!E WORLD'S.FINESTSPO~-TS FISH, 

_. '. _the A~tic'coast Ulmon,' was once 10 plentiflil.oD the 
...'east of the United 'States that,the textile, worten.in 

., "Hartford, ~oDJi. .went.o~.tJlte.cOmpWniD&~.hat they 

. Were tired of beinifcd sallllon. Practically' every stream 

. ftom ~a,.edovin to the Cirqlinis',_ buJaina With thc:se 
'.. areat f~ Dams and P9IIution haye~t t~c n~mben of . , 
.. -salmon..qn the East coast to the'point wherQ only a few .• 
,. streams iii Maine" have but ie~ant pop~tions. The·1O­
 . establishment of the Atlantlc.: sillmon has been, to date, 
.. " larPlylansuccessful. What hals happened to the Attantic .. 
_ 	 .•, -""." 
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http:worten.in
http:plentiflil.oD
http:dQwnstrearil.by
http:surVival.of
http:Deirbnen~.to
http:chrJi.ll
http:Wlwat.er



